Pimonidazole binding and tumor vascularity predict for treatment outcome in head and neck cancer.
Hypoxia is associated with tumor aggressiveness and is an important cause of resistance to radiation treatment. Assays of tumor hypoxia could provide selection tools for hypoxia-modifying treatments. This study correlated the exogenous 2-nitroimidazole hypoxia marker 1-[(2-hydroxy-3-piperidinyl)propyl]-2-nitroimidazole hydrochloride (pimonidazole) with the endogenous hypoxia-related marker carbonic anhydrase 9 (CA9) and with vascular parameters using immunohistochemical techniques and a computerized image analysis system. Tumor biopsies were obtained from patients with head and neck carcinomas that were potential candidates for a Phase II trial with accelerated radiotherapy combined with carbogen and nicotinamide (ARCON). If, after completion of the diagnostic workup, the eligibility criteria were met and informed consent was obtained, patients were treated with ARCON. Those patients that were not eligible or refused ARCON were treated with radiotherapy, surgery, or a combined modality. Forty-three biopsies were analyzed, and the results were related with treatment outcome. The distribution patterns of pimonidazole and CA9 were similar, although the CA9 signal was generally observed already at shorter distances from blood vessels. There was a weak but significant correlation between the relative tumor areas positive for pimonidazole binding and areas with CA9 expression. Locoregional tumor control was significantly lower for patients who had hypoxic tumors or tumors with low vascular density. The 2-year control rates were 48 versus 87% for tumors with high and low pimonidazole binding levels (stratified by median, P = 0.01) and 48 and 88% for tumors with low and high vascular density (stratified by median, P = 0.01). These associations disappeared in the subgroup of patients treated with ARCON. There was no relationship between the level of CA9 expression and treatment outcome. It is concluded that pimonidazole binding and vascular density can predict treatment outcome in head and neck cancer and may be useful as selection tools for hypoxia-modifying treatments. Pimonidazole and CA9 demonstrate concordant staining patterns, but the latter is a less specific marker for hypoxia.